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1.0 PURPOSE AND SCOPE
1.1 INTRODUCTION

The Advanced X-Ray Astrophysics Facility (AXAF) is a free flying
A-ray cbservatory to be launched using the Space Transportation
System (5TS). From the STS point of view, the AXAF is considered
to be a "nonreturnakle" paylead. In this Plan, "AXAF" refers to
ARAF-I (imaging). The AXAF will perform a five Year mission, and
1s required teo comply with NSTS 1700.7, KHB 1700.7 and other
standards applicable to STS payloads and ground operations.

This plan is submitted in response to AXAF Data Procurement
Document DR SA03. It is formatted in accordance with the sample
outline provided in NHB 1700.1 (V7) and responds to the safety
work scope specified in NHB 5300.4(1D=-2), the AXAF Statement of
Work, the AXAF Project Requirements Document.

1.2 PURPOSE

The purpose of this plan is to provide a planned and systematic
program which identifies AXAF safety reguirements and assures
that full compliance with these regquirements is achieved. The
plan describes the system for defining risks and hazards and the
methods to eliminate or contrel them. It includes both the
management and technical approaches which will be used to
implement safety requirements and to minimize risk to personnel
and equipment. Specific objectives of this plan are to:

o Provide the identification and centrol of hazards to
personnel, facilities, support equipment and mission hardware

during all stages of AXAF development, manufacture, assembly,
test, and vse.

[

o Provide a risk manav:.oat program that identifies and
evaluates foreseeable aad/or predictable risks.

o Satisfy the applicable requirements of the documents listed in
Section 2.

1.3 SCOPE

The AXAF Safety Plan describes safety tasks related to the
following program activities:

o Design and development
¢ Manufacture

0 Assembly and test (including x-ray testing at the MSFC X-Ray
Calibration Facility (XRCF)

© Handling and transportaticon

¢ Launch site operations
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o 5T5 Operations
o On=-orbit operations/deployment
o Abort and contingency coperations

This plan integrates the safety activities of TRW, subcontrac-
tors, and suppliers into a single, comprehensive safety program.
an Industrial Safety/Occupational Health Flan with provisions for
compliance with Federal and California Occupaticnal Safety and
Health Standards and local ordinances is appended to this plan as
Appendix B.

2.0 APPLICABLE DOCUMENTE

2.1 GOVERNMENT DOCUMENTS

NHB 1700.1(V7) NASA Safety Manual

NHE 5300.4(1D-2) Safety, Reliability, Maintainability and
Quality Provisions for the Space Shuttle
Program

NHB 6000.1C Requirements for Packaging, Handling, and
Transpertation for Aercnautical and Space
Systems, Equipment, and Assoclated Components

NWHE BO&0.1B Flammability, Odor, and Outgassing Requirements
and Test Procedures for Materials in

Environments that Support Combustion

NHB 8071.1 Fracture contreocl Requirements for Payloads
Using the National space Transportation System

MSTS 1700.7B “afety Peolicy and Reguirements for Payloads
Usig the Space Transportation System

NSTS 14046B Paylcad Verification Reguirements

MSTS 13830B Implementation Procedures for 5T5 Payloads
Systems Safety Reguirements

HSTS 18798A Interpretations of STS Payload Safety
Regquirements

KHB 1700.7A space Transportation System Paylcad Ground

Safety Handbook

FMI 1860.1 Radiation Protection Frogram - Policies and
General Provisions for Ionizing and Non-
Ionizing Radiation

GP 1098E KSC Ground Safety Plan, Launch Complex 30 and
¥Se Tndustrial Area, Volumes 1 and 2
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MSFC-HDBEK-505A Structural Strength Design and Verificatien
Program Requirements

MSFC-HDBK-527E Materials Selection List for Space Hardware
Systems
MEFC-HDBE=-14532 Fracture Control Program Regquirements

MEFC-SPEC-522B Design Criteria fer Contrelling Stress
Corrosion Cracking

MSFC-STD=-126E Standard Inspection, Proof Testing, and
Certificatien of Handling Equipment

MEFC=-STD-1249 Nondestructive Evaluation Guidelines and
Requirements for Fracture Centrol Programs

MMI 1700.6D MSFC Operations Readiness Program

MMI 1700.18 MSFC System Safety Program

MMI 1710.6 MSFC Program for Personnel Certification

MMI 1711.2D Accident/Incident Investigation and Reporting

MMI 1860.4 Reporting Requirements for Minor Radiocactive
Sources

MMI 5310.2D Alerts and Saf-Alerts Reporting

MMI &400.2B Packaging, Handling, and Moving Program

Critical Hardware
2.2 TREW DOCUMENTS
o System Safety Handbook, Volume 0

© Health and Safety Manual, Practice 1.1, "Health and Safety
FProgram"

o Health and Safety Manual, Practice 2.5, "Accident Reporting,
and Review - Personal Injury and Property Damage"

© FPackaging, Handling, and Transportability Engineering Manual
o Assembly and Test Operation (ATO) Standard Practice Manual
3.0 SAFETY ORGANIZATION

3.1 AXAF PROGRAM ORGANIZATION

The ultimate responsibility for the conduct and overall

implementation of the AXAF safety program rests wit@ the program
manager. He approves the safety plan and moniteors its

L
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implementation to assure safety-related issues are resolved and
risks/hazards are eliminated or controlled.

The AXAF safety manager is the program manager’s representative
for safety and serves as the TEW focal point and authority for
AXAF program safety matters. Organizationally, the safety
manager reports te the product assurance manager (Figure 3-1).
System safety program status and progress are reported by the
product assurance manager to the program manager at bi-weekly
staff meetings. Significant concerns are brought teo the program
manager’s attention directly by the safety manager. It is TRW
policy that the safety manager has unrestricted access to the
program manager at any time. Safety program authority and
independence is further enhanced by means of the AXAF Safety
Working Group.

2.2 FUNCTIONAL ORGANIZATION SUFPORT

The AXAF safety manager is provided by and receives technical
direction from the Reliability, Safety, and Configuration
Management resource center. This functional unit provides
highly-gualified specialists for program support activities.
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The TRW Health and Safety (H&S) Skill Center provides industrial
sately support to the AXAF program. HES Perscnnel monitor TRW
facilities as part of an overhead TRW function. The H&S activity
Supporting AXAF is described in Appendix B (Industrial Safety/
Gccupational Health Program.

3.3 RESPONSIBILITIES
d3.3:1 TEW

The ultimate respensibility for the conduct and overall
implementation of the AXAF safety program rests with the Program
manager. He approves the safety plan and signs the certifiecate
{letter) of safety compliance. Authority is delegated to the
AXAF safety manager for safety program execution, with suppeort
provided by each AXAF functicnal element/technical discipline.
The safety manager serves as the program’s single point of
contact for safety matters and chairs the AYAF Safety Working
Group.

S3.3.2 MSFC

The MSFC AXAF program cffice is the focal point for AXAF STS
safety certification activities. TRW supplies supportive data to
M3FC, prepares the safety compliance data packages, and presents
them jointly with MSFC during phased safety reviews, TRW
coordinates with other MASA agencies, e.g., Johnson Space Center
(J5C), the Kennedy Space Center (K5C), and Goddard Space Flight
Center (GSFC), as appropriate, during performance of AXAF safety
activities.

3.4 INTERFACES
3.4.1

TRW System Safety w__' Interface with all organizatiocnal elements
of the AXAF Program including all subcontractors (e.g., Eastman
Fodak Company (EKC), Hughes Danbury Optical Systems (HDOS), and
approximately 30 others) and the suppliers of the science
instruments to assure in-depth TRW penetration of all
designs/operations and a nighly-integrated safety effort. The
safety program requires the performance of many interrelated
tasks. System Safety manages, integrates, and directs the
performance of these tasks to ensure an effective program. These
tasks are described in Section 4 of this plan. Full use of the
AXAF Safety working Group (ASWG) described in Paragraph 2.4.3 is
made in accomplishing these tasks.

3.4.2 MSFC

The primary safety interface is with MSFC. System Safety assures
MSFC is continuocusly informed of the progress of the safety
program through weekly teleconference calls and quarterly Safety,
Reliability, Maintainability, and Quality (SEM&QA) progress
reviews. MSFC is also invited to participate in and supply

L
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inputs to the ASWG. TRW and MSFC are Jjointly responsible for the
success of the safety certification review process. TRW prepares
the safety compliance data packages, and presents them jointly
Wwith MSFC to safety review authorities. TRW also provides other
support necessary to provide appropriate safety communications
between TEW and other concerned Government agencies.

3.4.3 AXAF sSafety Working Group

4 key management safety program contrel technigue is the AXAF
Ssafety Working Group. The ASWG meets pericdically to assess
program safety status and resolve safety issues. The ASWG has
the management authority to assign action items, as needed,
anywhere on the program. The ASWG alsc meets informally to
address specific issues related to safety.

The ASWG is chaired by the safety manager. Its membership
includes managers and responsible engineers from each program
element/discipline (e.g., the systems engineering and integraticn
project, the spacecraft and cbservatory project, the telescope
systems project, etc.)}. Formal ASWG meetings are to (1) discuss
identified risks/hazards and propose means of elimination or
cantrel, (2) provide a ferum for technical interchange, (3)
assess safety program status, (4) review, discuss, and critigue
hazard analyses, hazard reports, and other safety documentation,
and (5) assign action items, as required (e.g., the performance
of a specialized engineering analysis).

ASWG activities are informally documented by the safety manager
and are reported to the program manager and the product assurance
ranager. Responses to action items or assignments are evaluated
by the ASWG for completeness, degree of compliance to

-~qui rements, and degree of risk/hazard eliminaticon or control.

3.5 RIS - ARD MANAGEMENT

The approach to risk/hazard management systematically defines and
decuments system safety requirements: identifies and documents
potential risks and hazards to be contrelled (either by design
and/or by procedure); and controls each identified hazard until
closure, providing objective evidence for traceability. The
process utilizes the AXAF ASWG as a Key element.

The risk/hazard management process is implemented under the
direction of the AXAF safety manager. It is an iterative process
consisting of three phases:

o Reguirements definiticon

o Risk/hazard identification

o Risk/hazard elimination, control, and closure

The process utilizes both AXAF requirements, experience and
lessons learned from other TRW programs, and maximizes the use of

-

o



SAD2

52100.200.92.,0057

0% Oct 92

e

B pag

TP
A g
—a

B

Figure 3-3.

Risk/Hazard Management Process



52100.200.92.0037
09 Oct 92 SA03

technical expertise and experience available through the ASWG.
The process is depicted in Figure 3-3. The results are
documented in the Hazard Analysis (SA04) and the Risk Management
Summary (SAO05).

Hazards identified to date are presented in Figure 3-4. The
risk/hazard management process continues through the duration of
the program, thereby assuring the safety of the AXAF and the STS.
3.6 SAFETY CONTEOL

The AXAF safety program relies on four primary control
mechanisms:

o A closed loop, iterative process of risk/hazard management and
control

o An AXAF sSafety Working Group

o Safety engineering appreval of safety-related AXAF program
documents

o A rigorous safety certification process (phased safely
reviews)

4.0 BSAFETY TAEBES

In managing and implementing the AXAF safety program, the AYAF
safety manager is respensible for completion of both direct and
supporting tasks. These tasks are identified in the task
responsibility matrix of Figure 4-1.

4.1 CRITERIA DEVETNPMFENT

System safety requirements -:= developed for the AXAF program by
the safety.manager and levied cr Jesign engineering through the
AXAF system and equipment specificztions which require AXAF
product assurance approval prior to release.

The safety manager develops and/or defines safely requirements
for but not limited te the following:

o Cryogens, pressurized eguipment

o Hazardous materials

a structural safety factors/stress corrosion
o Electromagnetic emissions

o Command and control functions

o Thermal controls

o safety critical software

1d
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© Handling of high value and program eritical hardware
o Electrical power
o Ground support equipment and ground cperations

The safety manager interprets NSTS 1700.7 safety requirements
using the interpretations found in NSTS 18798 /subsequent J5C
correspondence, and experience gained on other programs.

4.4 ANALYSES

Hazard analyses are fundamental to the AXAF cafety preogram and
form the basis for all safety reports, reviews, and progranm
deliverables. The following analyses will be performed and
appropriately documented by safety and reliability specialists
under the direction of the AXAF safety manager.

o System Hazard Analysis (5404)

o Electrical Ground Support Equipment Hazard Analysis {EEEB
input)

@ Mechanical Ground Support Equipment Hazard Analysis (SE39
input)

Hazard analyses are updated as the program progresses.
Supporting analyses and details are maintained by program safety
for future reference or backup, and are available for review by
MSFC.

4.2.1 System Hazard Analvysis

The o . .20 "1 Analysis  (SHA) covers AXAF manufacture,
assembly and taot. prelaunch/launch operations, in-bay checkout,
deployment, and auort, including all program critical hardware

handling operatioms. The approach and format is as described in

Section 5.
4.2.2 Electrical Ground Support Equipment Hazard Analysis

The electrical ground suppert egquipment (EGSE) hazard analysis
covers manufacture, assembly and test, and prelaunch activities
and concentrates on EGSE. It is performed in conjuncticn with
the SHA.

4.2.3 Mechanical Ground Suppert Equipment Hazard Analysis

The mechanical ground support equipment (MGSE) hazard analysis

covers manufacture, assembly and test, and prelaunch activities
and concentrates on MGSE. It is performed in conjunction with

the SHA.
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4.2.4 Hazard Analysis Follow=-up Action

Identified hazards are categorized per defined in NSTS 1700.7 and
KHE 1700.7. HNecessary steps are taken to assure that hazards are
eliminated or properly controlled. Controls are selected based
on the hazard reduction precedence sequence defined in NHE 5300.4
(1D=2), Section 1D201.6. Safety trade studies are performed, as
necessary. Verificatien is through a closed-locp approach.
Methods include inspections, analyses, tests, degree of hazard
testing, margin of safety testing, and functional testing.

Hazards/contreols relating to potentially significant risks to
program critical hardware during AXAF manufacture, assembly and
test, and prelaunch operations are subject to Operational
Readiness Inspection (ORI) Committee review/approval.

4.3 DESIGN/PROGRAM REVIEW PARTICIPATIOHN
4.3.1 Design Reviews

At Preliminary Design Review (PDR), Critical Design Review (CDR),
and Configuration Inspection (CI), the program safety manager
presents an assessment of AXAF safety status, including
significant areas of concern with corrective actions or ocptions,
and a list of identified hazards, their hazard level per NSTS
1700.7 and KHB 1700.7, and the actions required to eliminate or
sontrol the hazards. This information is submitted to MSFC in
the Risk Management Summary (SA05) (Section 4.5.1) prior to
design reviews (Section 6&).

4.3,2 Safety Reviews

T8~ and KSC safety reviews are held approximately two teo four

_ ifter system requirements review (SRR), PDR and Cuk
resge: < ‘vely., This allows time to revise the safely compliance
data to _e’lect the results of the design reviews. The J5C Fhase
III safety review is scheduled to cccur after completion of the
system level thermal vacuum test, while the ESC FPhase III safety
review is scheduled prieor to CI and shipment of the AXAF to ESC.
The JSC review is scheduled so that all J5C Phase III activities
are completed more than 10 days prior to Flight Readiness Review
(FRR). ESC Phase III activity is completed more than 10 days
prior te the Ground Operations Review (Section 6). The data to
be presented at the reviews is described in Section 4.5.4. TRW
AXAF safety, with support from other AXAF program elements
ineluding subcontractors, assists MSFC at both J3SC and KSC safety
reviews.

4.4 CONTRACTOR/SUBCONTRACTOR REQUIREMENTS

4.4.1 Subcontractors

TRW levies safety requirements on subcontractors through
equipment specifications, statements of work, and Product

Assurance Requirements (PAR) documents. These documents specify

14
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the safety design, analysis, Programmatic, and data reporting
requirements necessary for TRW to maintain adeguate management
contrel and integrate subcontracter activities and data inte the
overall AXAF safety effort. The safety manager provides inputs
to these documents and monitors subcontract performance. He
conducts safety audits to assure that required safety analyses
are performed acceptably and that safety data are available to
meet overall ANAF safety program needs. Technical interchange
meetings are scheduled periodically with subcontractors to ensure
the adegquacy of the subcontracted safety effort. Subcontractors
support safety reviews, as reguired.

4.4.2 Science Instruments

TEW levies interface regquirements an instrument principal
investigator‘s (IPIs) through formal interface centrol documents
(ICDs). Technical interchange meetings are schedveled with each
IFI on an as-needed basis to penetrate the design of the science
instruments, critique the 58I safety effert, and te ensure safety
analyses and other data provided by the IFI= can be integrated
into the overall AXAF safety effert. IPFIs are expected to
participate in meetings of the AXAF Safety Working Group.

4.5 REFPORTING
4.5.1 Risk Management Summary

The Risk Management Summary (SA05) is prepared by the AXAF safety
manager using the data and analyses developed during the
risk/hazard management process (Section 3.5). The risk
managenent summary summarizes AXAF's risk management activities
as they relate to safety and is used for management
overview/decision making purposes. Included is a hazard summary
providing-a Iisting o .%s:zi::¢2 risks and hazards, the source.
of the identification (analysiz, -ast, etc.), the hazard level,
and the status of the hazard centrcls. Residual hazards and
raticnale for aceceptance are also included. An assessment of
safety program activities (e.g., ORIs, training, movement of
program critieal hardware, accident information, etc.) are
provided. Residual catastrophic and eritical hazards are
reported promptly to MSFC. The risk management summary is
submitted to MSFC at least three weeks prior to PDR, CDR, and CI.

4.5.2 Hazard Analyses

The system hazard analysis (SA04), electrical ground suppert
equipment hazard analysis (input te SE38), and the mechanical
ground support eguipment hazard analysis (input to SE39) are
prepared and submitted as described in Sections 4.2 and 5.
4.5.3 Safety Compliance Data

Preparation of safety compliance data (SA01) necessary for AXAF
safety certification involves developing, collecting, gnd _
documenting the program data shown in Figure 4-2. Engineering

15
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assessments are performed to verify that AXAF complies with the
safety requirements in NSTS 1700.7 and KHB 1700.7.

4.5.3.1 Safety Compliance Data Package

STS safety compliance data packages are prepared and maintained
in accordance with NSTS 13830 to provide evidence of compliance
with NSTS 1700.7 and KHBE 1700.7 safety requirements and to
document in hazard report form the results of the hazard
analyses. Minor radicactive sources are documented per the
requirements of NSTS 13830 and MMI 1860.4. The safety compliance
data packages comprise the review material for the Phase I, I
1I, and IIT flight and ground safety reviews,

r

4,5,3.2 Safety Compliance Data Processing

Safety compliance data are submitted te MSFC at least eight weeks
pricr to scheduled phased safety reviews as regquired by SA01.
After MSFC approval, the safety compliance data packages are
forwarded by MSFC to JSC and KSC. JSC and KSC establish the
official safety review dates after reviewing the safety
compliance data packages.

Changes te AXAF/GSE design/operations made subsedquent to the
Fhase III flight and ground safety reviews are assessed for
possible safety implications. The assessment is forwarded to
MSFC and either the J5C or the KSC safety panel, as appropriate,
for review and approval. The assessment includes the reason for
the change and the safety impact, if any. HNew or revised hazard
reports and support data are prepared, where applicable, and
submitted for approval.

At the Flight Readiness Review (FRR), a flight readiness
statement is presented based on the fina’ sAfaty vatys
(including post Phase III activity) of the AXAF. “.u AXAF
proegram manager certifies at the FRR that all hazard. hsve been
identified, assessed, and eliminated-or controlled. Oper safety
items at the time of the FRR are addressed at the "I, minus 2"
briefing prior teo launch.

4.5.3.3 Safety Verification

The safety verification effort begins when the Phase IT hazard
reports are approved (during or shortly after the Phase II flight
and ground safety reviews). Each hazard report contains a safety
verification section which specifies in detail how implementation
of each hazard contreol is to be verified (usually, by inspectiocn,
analysis, demonstration, or test). Safety verifiecations are
completed prier to Phase III if feasible, osr are recorded on
safety verification tracking legs for subsequent tracking/
closeout. Final safety certification is contingent on closeout
of all safety verifications.
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.4 Safety Review Documentaticn

Safety compliance data (SADl) toc ke presented at the JSC and KsSC
safety reviews comply with the reguirements of HSTS 13830.
Briefing data are provided te MSFC, and to JSC or ¥EC, as
applicable, per the schedule in Section 6 on the following topics
(the topics wvary for each review phase):

o Status of previous review activities/action items

o Overview of the AXAF and any associated airborne support
equipment (ASE); overview of the mission including AXAF in-bay
checkout and depleoyment on the remote manipulator system
(RMS); overview of GSE, ground processing concept, and
milestone schedules

o Descriptions of safety-critical subsystems

o Applicable safety requirements

& Hazard reports

o Mission scenario

o AXAF/GSE design and cperations changes since last review
o Accident/incident/mishap data

o HNoncompliance reports

4.5.5 Accident/Incident/Mishap Reporting

TRW investigates and reperts accidents, incidents, mishaps, and
close calls in accordance with Sini. Repoi'Ting encompasses
panufacturing, assembly, test and launca grerations. The results
of these investigations are used to formulia.c and implement
corrective actions teo preclude recurrence in futire operations.
STS related events are included in the safely compliance data
packages. TRW safetly provides technical assistance to HASA
boards investigating mishaps which occur within their
jurisdiction. All investigation reports are kept on file for
review by MSFC.

4.5.6 Deviations and Waivers

Requests for deviation to system specifications, test procedures,
and drawings are prepared by the office proposing the deviation
and are reviewed by the safety manager. configuration Management
(cM) is the focal point for all AXAF-generated deviations and
waivers. Upon acceptance and approval, the reguest is proposed
ta MSFC by formal submission of an engineering change proposal.
all safety-related deviatlon recuests and their disposition are

included in the safety data compliance packages.
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4.6 SAFETY DATA

TRW maintains safety data files related toc the AXAF. Data
malntained include the following:

o AXAF Safety Working Group (ASWG) minutes (informal)

¢ Hazard analyses, ineluding input data, such as FMEAs, sneak
Clrcult analyses, fracture mechanics analyses

o Safety compliance data

¢ Risk management summaries

o Safety Action Requests (SARs)

o Action items and responses

o Reduests for waiver, and responses

o Accident/incident/mishap files

o

Safety data provided by NASA, subcontractor, suppliers, and
instrument principal investigators (science instruments)

4.7 PLAMNING

FPlanning is a key element of the AXAF safety program. The
following sections describe the two plans which form the basis
for the total ANAF safety Drogram.

4.7.1 AXAF Safety Plan

Ly p - Safety Plan int&gratcg the Eafﬂt}' activities of 5

TEW Sw....nctractors, and.suppliers inte a single, cohesive safety
P g _

pProgram. It forms-ths basis for managemEntr c:-:}ntrl:nl, and

implementation of the AXAF safety program. This plan is
supplemented by additional safety planning (Secticns 4.7.2 and
4.7.3) which is develcped during the assembly and test phases of
the program.

4.7.2 Launch Preparation and Launch Operations

TRW prepares an AXAF Launch Site Safety Plan per KHE 1700.7.

This plan addresses safety awareness and other safety training of
TRW AXAF launch personnel. The AXAF launch site safety plan
implements lessons learned from previous TREW launch site planning
activities and encompasses the following:

© Launch site payload organization

@ Perscnnel procedures for training, physical examinations,
certification, safety enforcement, and extended hours

LY



52100.200.92.0057
09 Oct 92 SAQ3

o Control of hazards during ground operations and GSE
certification (including MSFC-STD-126E)

o Procedure review
o Support to launch site safety operations
o Emergencies and aborts

The launch site safety plan is delivered to MSFC and KSC at least
30 days prior to shipment of AXAF to KSC.

4.8 EVALUATIONS

The AXAF safety manager periodically audits AXAF program safety
activities and subcontractors per the schedule in Section 6.

In addition, independent S&TG Quality audit personnel review
various TRW projects and functional organizations on a scheduled
basis, per S&TG Policy and Procedure Manual, Section S-102.
Results of these audits are reported to the AXAF safety manager,
functional area managers, and are presented to formal TRW
Corrective Action Boards (CABs), where corrective actions are
assigned and progress toward closure is monitored.

TRW supports Government audit teams periodically auditing AXAF
safety activities. Files of AXAF audits are maintained for
review by MSFC and other Government representatives on request.

4.9 SAFETY SURVEILLANCE OF HAZARDOUS OPERATIONS
4.9.1 Manufacturing, Assembly and Test

- ~tem Safety is responsible for monitoring the man . = “uran.,
.-~embly, and test phases of the AXAF Program to ensure tihat
act.v.ties which could adversely affect the safety of AXAF
hardware or cause personnel injury are adequately safeguarded.

System Safety reviews and approves hazardous test procedures,
special test procedures, and changes thereto. Hazardous
procedures are defined by Assembly and Test Operation (ATO)
Special Practice 3-5 to include procedures involving: (1)
handling/transportation of spacecraft/major components, (2)
pressurization/fueling, (3) ordnance handling/installation, (4)
ionizing/non-ionizing radiation, and 5) cryogens. Such
procedures are prominently stamped "hazardous". System Safety
also reviews and approves test plans for AXAF-unique facilities
and test equipment where AXAF hardware may be at risk, and
reviews changes to test equipment to ensure safety. A log is
maintained to record all actions taken with respect to
approval/critique of procedures, plans, and other documents.

system Safety monitors hazardous tests/operations, including
handling of program critical hardware, as deemed necessary to
ensure adherence to safety principles and compliance with the

20
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safety requirements identified in the hazard analyses. Where the
risk is deemed acceptable, specially trained quality assurance
personnel may provide such surveillance on a case by case basis.
System Safety also actively participates in operational readiness
inspections (ORIs).

4.9.1.1 Operational Readiness Inspections
ORIs are planned and scheduled in accordance with MMI 1700.6.

they include a safety evaluation of facilities, equipment, test
articles, operational procedures and personnel capability.
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AXAF Program Critical Path
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Figure 4-3.
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Figure 4-3 graphically depicts the AXAF program critical path.
The mirror elements are on the critical path for the entire
duration of the AXAF program -- coincidentally, the mirror
elements are categorized as program critical hardware because of
the value added during polishing and coating. ORIs will
therefore be scheduled around events on the critical path in
Figure 4-3 as follows:

© Mirror end cutting (HDOS)

0 Mirror handling, polishing, coating, and transportation (HDOS)
O VETA-II assembly, alignment, test, and tear down (Kodak)

© HRMA assembly (Kodak)

© HRMA/science instrument calibration (Kodak)

© HRMA module buildup (Kodak)

0o Telescope assembly/test (Kodak)

© Telescope transportation (Kodak)

© AXAF assembly and test (TRW)

o Launch site support (TRW)

The ORIs will be patterned after the successful ORIsS held during
Phase I of the AXAF program, with two MSFC personnel serving on
the ORI' committee. A representative ORI agenda is shown in
Appendix A. The specific agenda topics vary for each ORI.

4.9.1.2 Program Critical Hardware Lo T e

As described in Section 4.9.1.1, program criticu. bardware
activities occur throughout the AXAF program from receipt of
mirror blanks at HDOS through launch at KSC. Program critical
hardware handling is performed in accordance with MMI 6400.2.

The TRW Packaging, Handling, and Transportability Engineering
Manual provides protection standards from the start of design
through delivery. Shipping container designs comply with NHB
6000.1 and other requirements, using TRW, industry, and
Government standards as guidelines. The NASA critical item label
is attached to the outer packaging containers of equipment
designated program critical. TRW Assembly and Test Operations
Procedures 2-3, 3-5, and 3-18 specifically address handling of
program critical hardware in the vehicle assembly and test area.

4.9.1.3 Personnel Training and Certification
Personnel are properly trained and certified for performance of

hazardous testing and operations prior to start of these

23
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activities. TRW’s ongoing training and certification program
meets the intent of MMI 1710.6.

4.9.2 Preflight Operations

The AXAF program safety engineer responsible for launch site
operations conducts activities in accordance with the launch site
safety plan (Section 4.7.2).

5.0 METHODS FOR ACCOMPLISHING SAFETY TASKS

Methods for developing safety criteria, performing analyses, and
assuring protection of program-critical hardware and personnel
are described below:

5.1 SAFETY CRITERIA

The development of AXAF safety design, test, and operational
criteria is an ongoing, iterative process. The majority of the
AXAF safety criteria are derived from the applicable documents
listed in Section 2, supplemented by hazard controls defined
during the hazard analyses process (Section 5.2).

Safety criteria are developed for:

o Protecting program-critical hardware, and handling/lifting
equipment .

o Special test equipment (STE) such as VETA-I
o Launch site ground operations

o Protection of the STS, AXAF, nther STS payloads, and personnel
associated with AXAF -
The AXAF safety criteria are disseminate: “hroughout the project
by program directives; design, procurement and test
specifications; and training/safety criteria documents.

5.2 ANALYSIS TECHNIQUE

The closed-loop system of hazard identification, control, and
compliance verification (Figure 3-3) is key to completion of the
AXAF safety certification. The steps in this process are:

o Compile a listing of generic hazards and undesired events
(e.g., unintentional RF radiation) pased on lessons learned
from other programs and inputs from the ASWG and other sources

o Perform an energy source evaluation -- i.e., identify sources
of energy, magnitude, and their damage-producing potential

o Using the generic hazard/undesired events listing and the
energy source evaluation above as references, systematically
identify and evaluate potentially hazardous conditions/eyents

24
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by mission Qhase and by system/component (operational threat
analysis) using the disciplined approach provided through use
of hazard analysis worksheets :

o Finally, for conditions/events determined to be hazards:

- Allocate requirements for hazard controls to subsystens

- Prepare hazard reports : :

- Submit hazard analysis/reports to the ASWG for review and
concurrence

5.2.1 Undesired Events

Conditions of undetermined hazard/cause potential are classified
as undesired events. A condition is only classified as a
hazard/cause, if there is objective evidence that this is the
case. If objective evidence cannot be obtained, then the
undesired event is considered not to have hazard/cause potential.

Undesired events can be hazards, causes of hazards, or neither.
For example, two typical undesired events that may be a hazard
under certain conditions are:

© The premature operation of a Spacecraft reaction wheel when
the spacecraft is being launched by the Orbiter

© Inadvertent deployment of a solar array when the spacecraft is
in the Orbiter payload bay.

In both cases, analyses will be performed to determine the enerqy
potential of the postulated events and to determine the
damage/loss sensitivity of the STS Orbiter.

ot initial list of generic hazards/undesired events i: gsrive:
{1Cw NASA and DoD lessons learned, such as those found in NSTS
187¢Z. additional generie~hazards/undesired events identified by
the ASWG, MSFC, or other entities are evaluated for addition to
the list.

5.2.2 Energy Source Evaluation

The energy source evaluation is the main analysis tool used to
review AXAF design and operations for sources of hazards/causes.
This analysis holds two promises: 1) most hazards emanate from
energy sources, and 2) uncontrolled energy is an essential
element in most, if not all, accidents and incidents.

Each subsystem and component is evaluated for sources of energy
(Figure 5-1). Once the energy sources are determined, an
assessment is made as to the consequences of premature or
unintentional energy release. This phase of the analysis
provides a systematic method for ensuring that sources of hazards
and accidents/incidents are identified.

25
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5.2.3 Hazard Analysis

The listing of generic hazards/undesired events and the results
of the energy source evaluation are used as part of the hazard
analysis. The generic hazards/undesired events and other
potentially hazardous conditions are then evaluated for hazard
effect/severity level for each subsystem/component and for each
mission phase (Figure 5-1). Undesired events which are
determined to have threat potential are reclassified as a hazard
and a hazard/severity level is established.

At this point, undesired events are evaluated and classified as a
hazard, where applicable. Undesired events not classified as a
hazard are closed at this point, and no further analysis of the
event is performed.

5.2.4 Subsystem Hazard Control Allocation

safety requirements for identified hazards are allocated to AXAF
subsystems. This information is needed to complete the STS
payload safety requirements applicability matrix (Figure 5-2) and
provides the basis for determining the appropriate hazard/causes
addressed in the hazard reports.

5.2.5 Safety Requirement Matrix

As the STS hazards and their causes are identified, the STS
payload safety requirements applicability matrix in NSTS 13830
(Figure 5-2) is completed for the flight portion of the SHA.
This matrix is initially completed to the component level;
however, for the safety compliance data, the information on the
matrix is documented at the AXAF subsystem level. Also, a
similar matrix addressing KHB 1700.7 requirements is developed
for launch site operations.

An "X" is placed in the row in the matrix (Figure 5-2) fov the
subsystem/component having primary hazard control. A slash ("/")
is placed in the row for the subsystem/component having secondary
hazard control and where no hazard is identified. If a
noncompliance is identified, the applicable block on the matrix
is marked as indicated in Figure 5-2. After the matrix is
completed, the STS hazards being controlled by each block marked
with an "X" are listed on Form 1090A in NSTS 13830.

5.2.6 Hazard Reports

Hazard reports are the primary documents used to ensure (1) that
hazards are identified, (2) that the hazards are controlled to an
acceptable level, and (3) that implementation of the controls is
verified, using JSC Form 542B as specified in NSTS 13830 and the
phased safety review process. AXAF’s design and operational
procedures are evaluated to ensure compliance with the safety
requirements specified for control of each hazard as identified

in the safety requirements applicability matrix. When procedures
are designated as hazard controls, the procedural step(s) are
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itemized in the hazard report. 1In addition, other analyses
(e.g., flammable material analyses, stress corrosion analyses),
drawings, procedures, material review data, test results/
failures, and accidents/incidents/mishaps are reviewed to ensure
that as-built hardware complies with the requirements. Design
and procedure changes are reviewed before and after the Phase III
safety review to ensure the accuracy and adequacy of the hazard
reports. 1If any safety critical changes occur after the Phase
III review, the changes are sent to MSFC, and then subsequently
to JSC and Ksc. 1If non-compliances are identified, a
noncompliance report is prepared and referenced in the hazard
report.

5.2.7 AXAF safety Working Group

The results of the activities above are reviewed by the ASWG
(Section 3.4.3) for concurrence. If additional analyses are
required, the ASWG initiates a Safety Action Request (Figure 5-3)
to develop necessary information for the hazard analysis. A
tracking system for formal Safety Action Requests (SARs) will be
maintained on SprintMail and issued weekly to all relevant
personnel.

5.3 OTHER PROGRAM ACTIVITIES

During the assembly'and test and launch site operation phases of
the program, the safety of personnel and equipment is controlled
by the following safety critical S&TG Advanced Systems
Development Division, Assembly and Test Operations, General
Standard Practices:

© SP 2-0 General Safety Practices

© SP 2-1 General Personnel Safe: = es LA .

o SP 2-2 Safety-Area Managers Committee e AT

o SP 2-3 Material Handling and Lifting

© SP 2-13 safety Action Request (SAR) Procedure

O SP 3-5 System-Level Assembly and Test Procedures

© SP 3-9 Special Task Procedure (STPs)

© SP 3-11 Reporting and Analysis of Unplanned Events, Incidents
and Alerts

© SP 3-16 Personnel Training

6.0 SCHEDULE FOR TASK COMPLETION

Schedules for each task (Section 4), deliverable documents,
safety reviews, and their relationship to AXAF program master

milestones, are shown in Figure 6-1. The milestone schedule also
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shows AXAF safety engineering manpower levels expressed in number
of persons per month and phased to the program activities.
Ssignificant contributions to the safety effort are also made by
the AXAF Safety Working Group and supporting personnel, and the
TRW overhead-funded Health and Safety organization.
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SAFETY ACTION REQUEST
al 2]
Expedite SAFTAR No.
;ir]o]ect/Area Routine Date Issued
Response Date Originator
To: Ms Ext MSE. Eir. oo o .
(4] Description of Hazardous Condition/Event/ltem
5| Reguested Action and Rationale
2] Corrective Action to be Taken
- I
: E
Action Assigned to MS Ext Completion Date
Mfg Signature SSC Signature
7] Follow Up Current Disposition/ e
Date To From Further Action Required Initial
8] Distribution: Cloi Out Date:
PHR No.
Figure 5-3. sSafety Action Request Form

31



52100.200.92.0057

09 Oct 92

SAQ3

ajepdn
v

) aaas

ayepdn ayepdn

2 s@a: v

jJuap|ou] 134

1jel0

Ze-vs
j40day deys|n °S

S9-ys AJeuwns
Juawabeurpy NSIY P

19-¥S ®18Q
aoue | |dwo)y Ay3jes 't

PO-¥S
sasd|euy pJezey "2

£0-YS
ue|d A1ajes "1

1$378vd3A1130

v Vvyy

vvy

Al

i

vvy

vy

v
==

snonu| juo)

T-

suo|j23dsu]

ssau|peay |euo|ieladoel

aoue|||2adng A}3)eS ‘6
]
Bujuur|d “{

suojjenieal

uojjejuawndog "9
GujyJoday °§

sjuawa s nbay
Jojoeijuodaqnsg “§

SMI|AIY 'E
sasAjeuy "2
yuawdo |AQ 21431 |JD 7

PSHSYL AL3JYS

youneq Y

11y

xau

avxy

}jead3dedg

wl
I Hd

L3Y VAYH _

A

©0) ‘ys|iod ‘puldg
J0J1|f UOj1aNpoJd
cam

x@u

ny pu3
IH/ 1d

2

xam

sma|aay A13)es

SINOLSITIN MYHOOUd

ov| ocf 0z] o1

ov| oe| oz o1

ov| oe] 0z] o1

ov| oe| 0z o1

ov| oe o0z] o1

ov] oe] oz o1

ov| oc| vz| o

ov| oef vz| o1

66 A

86 AD

46 AD

96 A

6 A)

¥6 AD

€6 AD

26 AD

AXAF Safety Milestones

Figure 6-1.

32



52100.200.92.0057
09 Oct 92 SA03

APPENDIX A

TYPICAL ORI AGENDA

= Y
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Typical ORI Agenda

Manufacturing Process Overview

Receive presentation on the manufacturing operation(s) to be
appraised -- presenter should use visual aids showing
equipment and planned operations

Quality assurance statement that all open issues have been
resolved

Safety Requirements/Criteria

Receive presentation on the safety requirements/criteria
applicable to the manufacturing operation and the results of
hazard analyses performed

Assess adequacy of the controls implemented for each hazard

Validate that all safety verifications have been
satisfactorily closed

Equipment Design/Safety Compliance

Receive presentation describing the design of the
grinding/polishing/metrology station (including software
descriptions/lows) and the design of the lifting/hoisting/
support equipment

Assess compliance with applicable safety criteria and hazard
controls

Assess compliance w_w: “#I7-I77-126E lifting/hoisting/
support equipment design safetyv ‘actors (i.e., rated load,
design yield, design ultimate)

Identify areas requiring additional hazard analyses/controls

Equipment Design Conformance -- Inspection Records

Assess station (including software) and lifting/hoisting/
support equipment compliance with safety-approved
specifications/drawings, based on inspection/validation
records

Verify incorporation of safety-approved engineering change
notices in hardware/software

Proof Load Test Status

Identify all equipment which will 1ift or carry loads during
the operations covered by the ORI
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Typical ORI Agenda (Continued)

Verify all such equipment is load test certified to the
correct values, and within the expiration date of such
certification

Cover project unique equipment as well as facility items

Dry-Run/Demonstration Results

Receive presentation on the dry-runs/demonstrations which
have been conducted with emphasis on events having safety
significance

Identify the revision level of procedures which governed the
dry-runs/demonstrations and relate them to those to be used
for conduct of the operation

Ensure implementation of any corrective actions/lessons
learned

Determine whether additional rehearsals/demonstrations/
corrective actions are required

Operating Procedures

Evaluate operating procedures to verify the following:

o Safety and other required approval signatures are evident

o Real time safety surveillance is specified, where
appropriate

o Certified coverators are specified/identified, as
appropriatc

o Hazard controls (cz 'z ons, warnings, MIPs) are addressed

o Equipment calibration &ad proof load requirements are
identified and space is provided to verify currency

o Required tools and equipment are identified (e.g.,
protective clothing, tethers)

o Satisfactory ORI completion is specified as a
prerequisite for initiating operations

Personnel Requirements

Review the types of certified operators which will be needed
Review the training provided to achieve certification
Review operator training/certification records

Verify trained/certified personnel are available to support
operations for each shift, as appropriate

Ensure backup personnel have been identified and are
properly trained
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Typical ORI Agenda (Continued)

- Establish shift change policies if required
© Facilities Status

- Establish that all facilities and utilities are available to
support the operation including:

Prime electrical power

Emergency electrical power

Unlnterruptable power supplies

Safety equipment (e.g., fire extinguishers, goggles, eye
wash)

Barrlcades/warnlng signs

Ventilation, heating, and air conditioning

Lighting

Cranes (proof load testing current)

Oo0O0O

0O0O0O0

© Industrial Safety Compliance

= Ensure industrial hazards are identified and warnings/
barriers are provided, as appropriate

- Verify conformance with controls cited in Material Safety
Data Sheets for chemicals/other substances used

- Verify conformance with other occupational safety codes
© Walkdown Inspection
- Conduct team visual examination of station,. lifting/hoisting
equipment, facilities, etc. | _ .
- Ensure safety critical controhsdéfé clearly labeleé
= Ensure warning signs are displayed, as appropriate

- Ensure personnel are protected from moving parts

= Ensure cables and power cords are routed to avoid personnel
injury

© Wrap Up and Action Item Assignments
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APPENDIX B
INDUSTRIAL SAFETY/OCCUPATIONAL

HEALTH PLAN
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1.0 INTRODUCTION

Industrial safety and health support for the AXAF Program is
provided through the established Health and Safety Skill Center
(Support Services Organization, Electronic Systems Group, TRW
Space and Defense Sector). Through this existing program for
occupational safety and health, regular surveillance is
maintained over AXAF work areas to ascertain hazards and ensure
compliance with applicable federal, state, and local safety and
health regulations. Particular emphasis is placed on work areas
which involve fabrication, assembly, and test operations.
Procedures that involve movement or test of pProgram critical
hardware (per MMI 6400.2) are reviewed by AXAF System Safety and
are subject to the ORI process. The design and utilization of
access equipment and work stands which require personnel to work
at hazardous heights meet OSHA standards. Figure A-1 illustrates
compliance with applicable health and safety requirements.

In addition to the regquirements of NHB 5300.4 (1D-2), TRW'’s
Common Use Management System Health and Safety Manual provides
guidance in the areas listed in Figure A-2.

2.0 TRW OCCUPATIONAL SAFETY AND HEALTH PROGRAM

The Occupational Safety and Health Program at TRW Space and
Defense is described in Attachment I of this plan.

Implementation of the program is the responsibility of the Health
and Safety Skill Center which is organized to provide functional
Support in the areas of occupational safety, environmental
health, health services, fire protection, emergency planning and
training, and radiation safety for all company employees and
facilities. :

The Health and Safety Skill Center ass.yu- .. vim_ox=eentative to
each of the Groups within TRW Space and Defense .c=ztion. The
group representative is responsible for-providing ncalth and
Safety support to the group including the utilization of all
required professional resources, for example, fire protection and
environmental health.

3.0 APPLICABLE CODES AND REGULATIONS

The primary objective of the TRW Health and Safety policy is to
maintain a safe working environment. Part of achieving that
objective involves compliance with legally required safety and
health codes and regulations. Such codes and regulations
applicable to TRW Space and Defense operations in Southern
California include the following:
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NHB 5300.4 (1D0-2) |
COMMON USE MANAGEMENT SYSTEM
SUBJECT SECTION
Committees 10202-1 ' F I e it B o) e
Training 10202-2 1o K20kl 8.9
Certification 1D202-3 Lol ti 2003, 2014, -2 1524724
Motiviation 1D202-4 Lol 20005 3.9
Inspections and Audits 1D202-5 | SR B S R 1)
Control of Unsafe Conditions 10202-6 Lo e, 1072517533
3.6, 308, 772, T304
Design, Construction, and 10202-7 2.8
Activation of Facilities
Operation and Maintenence of 10202-8 2.3, 2.8.:3.6, 6.2
Facilities
Fire Prevention and Protection 10202-9 So1.5:3, 5.4, 5.5, 5.:6,:5.7
Handling and Storage of Hazardous| 10202-19 227535324 °3.9, 5.5
Materials
Transportation 10202-11 LA 200135214, 3.2
Hazards to Public 10202-12 el 2202 200, 2oV 3RS S,
6.0, 7.0
Accident Investigation and 10202-13 Vool i g hid
Reporting
Hazardous Operations 1D2e2-14 2125030, 32573585359
Personnel! Protective Equipment 1D202-15 Faol@) 2.3, 2.1, 2. 127:2:06,:3.5
Contingencies, Emergencies, and 1D202-16 6.2, 6.4, 7.2
Disasters
Subcontractor Industrial Safety 10202-17 Policy Under Development

Figure A-1. AXAF Health and Safety Compliance Matrix

SUBJECT COMMON USE MANAGEMENT SYSTEM
HAZARD COMMUNICATION 1.2, 1.3, 1.7
RESPIRATORY PROTECTION 2115030853, 6
HEARING CONSERVATION 2.11
gsgég?tLiﬁggENlNG AND 4.1, 4.4
POLLUTION CONTROL 3.2
INDUSTRIAL HYGIENE 3.1, 3.2, 3.9, 4.1, 4.4

Figure A-2. Health Requirements
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3.1 cCalifornia Occupational Safety and Health Act {CAL/OSHA)

The primary safety and health standarde for Califernia
business and industry.

3.2 Federal Occupaticnal Safety and Health Act (OSHA)

Applicable to California business and industry where
regquirements of CAL/OSHA are silent or not as stringent as
OSHA requirements; also applicable to other states.

3.3 Fire and Safety Requirements of Local Communities Such as
the Cities of Redondo Beach, Manhattan Beach, and E1l
Segundo, Califernia

Uniform Fire Code, published by Western Fire Chiefs
Association; Uniform Building Code.

3.4 Los Angeles County Electrical Code
4.0 BEAFETY INSPECTIONS AND SURVEYS

Functional supervisors maintain the nealth and safety aspects of
their work areas. Evaluaticn of work envirenments and conditions
in relation to both legally required safety standards and TRW
Health and Safety policies and practices is accomplished by the
Health and Safety Skill Center. Work areas are inspected
periodically by the Health and Safety Skill Center and the
findings are reported to superviscrs for corrective action.

5.0 ACCIDENT/INCIDENT INVESTIGATIONS AND REFORT
5.1 EXISTING PROCEDURES

Aceci -3 and significant fire and safety incidents at TRW Space
and Defernse are investigated by the Health and Safety skill
Center and cognizant management. Investigation and reporting
include Worker‘s Compensation information as well as
accident/injury data, supervisor reports and, depending on the
nature of the accident/incident, a full report by the Health and
Safety Skill Center. Aaccident investigation and reporting is an
established procedure in TRW’s Occupational Safety and Health
Frogram.

=.2 REPORTING OF FATALITIES ARE SERIOUS INJURIES

CAL/OSHA (State Safety and Health Law) required TRW to promptly
notify the Califernia State Division of Oceupaticnal Safety and
Health when fatalities or serious injuries occur. Reporting
procedures have been established to meet this requirement. TRW
will promptly report to MSFC, via the AXAF safety manager, any
accident asscciated with the AXAF progran resulting in fatality,
disabling injury, or disease,
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6.0 SUBCONTRACTOR SAFETY

TRW requires AXAF subcontractors to comply with federal, state,
and local safety regulations required by law. The ensure the
safety of project personnel, TRW maintains the right to perform a
safety review of subcontractor facilities. Equipment safety is
ensured through the Product Assurance Reguirements (PAR) document
and guality requirements included in the subcontracts.

7.0 AXAF RADIATION BAFETY PLANNIHG

The TREW Space and Defense Radiation Safety Program is described
in Health and Safety Standard Practice 7.1, "Ionizing Radiation
contrel Program," and 7.2, "Safety Standards for Use of Ionizing
Radiation.” These documents implement the requirements of the
Nuclear Regulatory Commission (NRC) and the State of California
with respect to use of radicactive materials in California and at
KESC. The TRW Radiation Safety committee reviews and approves
radicactive material use by TRW employees and establishes
radiation safety program policy within the TRW Space and Defense
Sectoar.
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ATTACHMENT I
COMMON USE MANAGEMENT SYSTEMS
HEALTH AND SAFETY MANUAL
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28 SEPTEMBER 19950



52100.200.92.0057
09 OQct 92 SA03

This Page Intentionally Left Blank

43




22100.200.92.0057

09 Oct 92 SAD3
Space & Defense Sector ?}1 ;,".,'
Health & Safety Manual
Suect Health & Safery Program 11

Supersedes: December 15, 1924

Appreved @Lf ]Q{ﬁ_‘,{ DATE: September 28, 1090

30

40

10 FURPOSE

To describe the organiration, objectives, and associated responsibilities of the Health & Safety Program.
AFFLICABILITY

Thiz palicy applies to the groups using the Intergronp Functional Manuals as defined in Space & Defense Sector
Policy 110 (Avionics & Surveillance Group, Electronic Systems Group, General Serviess Divisicn, Space &
Technology Group, and Systems Integration Group), hereinafter referred to in this polisy as the company,

31 It is the policy of the company (o conduet an active Health & Safery Program to ensure that a safe,
bealthy working environment is provided for all employees consistent with applicable federal, state, and
local safery, fire, and health codes,

iz Afmdam:nl:.a]wmjmﬂm:mmmmﬁqhm:l&cmﬂh&ﬂﬂmPrwﬁ:mmgmn[
pmgmm_Tﬁa.t:'.s,th::pfimanrn:spmm']:ﬂi:ﬂuru!ewiut‘nnpquurman::ufuptmtinu:.muwimth:ﬁu:
prddmumdgmﬁﬂmanamnf:a:hp—nupmdihiﬁm Thn:t&'nﬂivmnftheHnalth&SaIﬂy
ﬁmd@smhmmmmmuﬁmhhﬂﬂm&mm. The

TEViEw, mpwm&m,ﬂmﬁmq{nntmcmnmmppmnm The Health & Safety Program
lead exzentive for the company is the Vice Presideat and Geaeos] Manager of the General Services Division and
includes the Intergroup Hul&mdﬂafﬂfﬂmnnlm:nuuﬂHulm&.Sﬁﬁymgaﬁnﬁm,gmupHcﬂh&
Safety organizations, the company Radiation Safety Commirtes, and Group,/Division Safety Committess.

ﬁ:lru:ﬂfmjnrhupmm:eiuth:Hulth&Ea.&:}'_ﬁngm arc summarized below, (company polisies and
menmhmgmmmmmmmﬁn:dhm:Mh&SﬂmMmuﬂ}.

41 Health & Saferv Reviews/Evaluations - Provides for policy complisnce reviews and evaluations of comparny
&:E.ﬁ:;npmﬂm;udmmp:ﬂﬂ?mhmdﬂmmmpﬁmﬁmmmmlqﬂ
standards, contract requirements, and company policies, {SmHtﬂh&SﬂmPuﬁquﬂ,‘HuiLh&Sﬁm'
[nspection Program®)

42 W-Dﬂuﬂtmd&pmnfmﬁduumdhjm Emphuisislﬂg;
enginesring hamdrrd:wfmhﬁsmdmunfnwﬂnﬁnh,tmnpﬂ:ﬂmudequipmm .
&:Hﬂﬁﬁﬂﬂﬂn,mﬂhﬁ;ﬂdﬁﬂrn:ﬁmnf:ﬂmhmds.{Euﬂnah&.ﬁ:ﬂa&ty?aﬁqzj,‘ﬂﬁ:qmmﬂ
Safety Program®)
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Health & Safety Manual

Date;: Seplember 2B, 1990 il

Supersedes: December 15, 1985

43  Iogustrial Hvgicne - Directed toward evaluating work environments and recommending corrective action
to ensure that the bealth of employees is not adversely affected by elements of the work esviroament.
Some considerations pertaining to industrial hygiene are: analysis of airborne contaminants and noise levels
in the work arca, design and operation of local cxhaust ventilation systems, and use of respiratory
protective equipment. (See Health & Safety Policy 3.1, “Industrial Hygicee Program”)

44  Health Serdces - Includes: (1) operating Health Services Units located in varjous company buildings and
staffed by Occupational Health Nurses; (2) providing definitive nursing care and primary medical
management with medical and psychiatric care referrals appropriate for work-related injuries filinesses; (3)
performing health evaluations for employees refurning from medical disability abseaces; (4) providing pre-

placement bealth evaluations and drug testing, (5) providing or arranging for health evaluations for
dmgua[:d cmployees; and (6) maintaining medical records in complbance with legal requirements.  (Sec
Health & Safety Policy 4.1, "Health Services Program®)

45 e Protection - Directed towards (1) life safety programs, (2) preveation and coatrol of fires, and (3)
prevention of damage to faclities and equipment through fire protection engineering in fadlity design and
construction. Programs are established for control of flammable materials, high fire potential operations,
and high value areas, as well as regular surveillance of company facilities and fice suppression equipment. |
(See Health & Safery Policy 5.1, "Fire Protection Program®) |

46 EmeTgency SUpport Service - Trains employess for respomse to emergency sitoations (for example,
Emergeocy Assistance Team Program, Building Evacnation Drill Program and Earthquake Preparedness),
Support is also provided (o the sector Emergency Preparedness Program. (See Space and Defente Sector
Fobicy 433, "Emergeacy Freparedness Program®) This program also includes the Harardous Materials
Responss Team which responds to emergendes involving barardous substances.

4.7  Radiation Safery - Controls the uws- +f mdioact™ materials, joniring radiation-producing devices (x-ray
machines, £2&.) and non-ionizng ralot oo scod0wc oo o vees (lasers, ete) to prevent barardous exposures.
Ahwﬁﬂwnﬁuww (1) p.- © " -ppropriate technical guidance in the safe use of
wniEng and nnn-:.nm::np_: radiaticn sources and d:ﬂu:s., i ‘rr'n empioyess working with or near radiation,
(3) perform testing and measurement of radiation sources aczd devices, and (4) assist management, as

required, in projects iovolving the use of radiation. (Sec Section 7.0 of the Health & Safety Manpal)

43  Hazardous Substapes Coatrol Program - Ensures that company and legal requirements ars met regardiog
the identification, acquisition, movement, handling, documentation, and control of harardous substances.
Alsp provides for health evaluations and training of employees working with harardous materials. This
program also ensures that all legal requirements are met regarding employes and community right-to-
koow and that asspciated repuiatory repors are filed in a Umely manner,

49  Health & Safery Training - Directed toward ensuring that health and safery training is provided as required

! (a) by law and/or contract requirements and (b) so that employess have knowledge of lzgal requirements
and can perform their tacks in a safe manner, (Ses Health & Safety Policy 111, * Health & Safery
Traiming Programs®)

410 Workers' Compensation Programs - Ensures that company and legal requirements are met regarding the

treatrment, reporting, recordkseping, and case resolution for work-related injuries/ilinesses,

48 F‘l[t:ﬂi
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| 5.0

EESPONSTRILITIES

The responsibilities and functions of the Health and Safery Coundll, Group/Division Safery Commiress,
and Radiation Safery Committes are described in deeail in polides 1.2, 13, and 1.5, respectively, af the
Health & Safery Manonal However, in order to provide geoeral understanding of the roles thess
organzations have within the company Health & Safety Program, their responsibilities are briefly siated
belows :

£
e

1
.n

32

311

512

513

Supersedes: December 15, 1986

Health and Safere Coundll - Operates at the Intergroup Functional Managemesnt lsvel to:
(1) appoint a manager for the Health and Safety Manual along with reviewing and
approving Health and Safety Polides for publication: (2} appointing subcommittess and/or
working groups as appropriate; (3) cnsunng the maintenance of health and safety programs
and systems within their respective Groups; (4) maintaining functional interface with the
Defense Flant Represeatative’s Offics (DPRO); and (5) providing a forum for exchange
of health and safety information among the Groups. (Se¢ Health & Safery Policy 1.2,
"Health and Safety Coundil™) :

Eadiation Safety Commitiee - Operates at the Intergroup Functional Management level
to: (1) advise management concerning radiological bealth matters; and (2) perform those
tuhr#qtﬁmdhyr:gulaﬁmsm:h:mnfmﬁnhnmgﬁmdumdﬁndby
applicable radicactive marerials license(s) issued to the eompany. (See Health & Safery
Pelicy 1.5, "Radiation Safery Committes”)

Sroup/Tivision Safery Committes(s) - Established by group,/division uzits as required to
mmplement and moniter group/division safety programs in accordance with: (1) heaith
anduf:typnﬁqfnmulaméh}-mﬂmlthudﬁa&ty&mdl,udmmc requirements
of the Health & Safery Manpal, Additional safety committess may ... sstaliched .
mmﬂmtnhw{ww%ﬁumm“ﬂm% i
safety and accdest prevention. ‘(See Health & Safery Policy 13, "Group,/Division Sale:.
Committess")

The General Services Division (GSD) or Group Health & Safery Manager, or if none, the senior
organizational manager at each geographical location or designes(s) is responsible for:

521

522

S24

323

Developing and implementing the company's Health & Safety Program and providing the
professional capability required to maintain, or support the maintenance of, procedures and
services related to health and safety within the COMPRnY.

DmlnptngandmainuinlngﬂmHuth&EﬂuyManmL

A:thasth:mmdinaﬂmpuiutberwmth:mpanyudthem&m:m
Representative's Office (DFRO) in bealth and safery marters.

Providing coordination with local, state, and federal regulatory agensies, customer
r:mum;a;huandinsunnmagmdnnnh:ﬂhhmdmftqmmmmdpmﬂdmg
Appropriale reports as required.

Providing technical assistance and training to company organizations in matters of health
and safety to ensure regulatory compliance and the safety of employess, fadlities, and
cquipmeal,
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TRww

Ll

54

37

528

529

Supersedes: December 15, 1985

hizintaining acSdent reporting systems for accidents involving personal injury /illnsss and /or

property damage and preparing appropriate reports for management and the Health and
Safety Coundl

Rmi:ﬁngﬁccﬁ:nhmufandmmpﬁmmnﬂfhnHmuhkﬁaﬁqhmuﬂ
reporting the resulls to appropriate group management

Providing astistance for the recognition, evaluation, control, and surveillance of potentally
hazardous conditions and operations and for monitoring the efectivensss of these actione.

Developing crileria and requirements which will minimirs employes  aceident/ing
potential and hazardous substance exposure, ik

Group Vics Presidents and General Managers, or designes(s), are respensible for:

231
532
333

Appoiating a representative to serve on the Health and Safety Consell
Ensuring compliance with health and safety contractual acd legal requircments.,
Ensuring that the requirements of the Health & Safety Manpal are met.

Cost center code managers or designated supervisors are responsible for

4.1

542

543

544

546

547

Easurmg that all personnel in their organizations are made aware of and comply with
policies and practices described in the Health & Safery Manual s

Emﬁtg_ﬁﬂaﬂ_ptnm;l;wprqpq&uahnﬂinlhnsﬂt_. foy v T Meir doties
and receive required specialized training. (Scc Health & Saiciy o e, Uth &
Safery Training Frogram”)

Ensuring that faclities and equipment within their jurisdistion are maintained in safe
operating condition and that adequate and appropriate safeguards are provided.

Implemeating methods and procedures for timely correction of unsafe or unhealthy
conditions and work practices.

[avestigating work-related accdents/fillnesses, incidents, and property damage which resulted
or might have resulted in injury/illnsss; taking appropriate corrective action, and reporting
resules fo Health & Safery as requested.

Administering appropriate disciplinary action within their organization for violations of
establiched safety practices and regulations.

Ensuring that employess are assigned work tasks consistent with their kaown physical and
heaith eonditions

Requesting the carly involvement and assistance of Health & Safety on any questions
or problems relating to the health and safety of employees, their work eavironmeat
(indludicg mew construction and modification of existing facilities), or operations.
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Reporting to supervision any unsafe, or potentially unsafe - -
wmm&mmprwumﬁmMMWSﬂ?dm
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